Background: Global health investment has reduced HIV mortality and transmission. However, little is known of patient-reported outcomes alongside ART rollout. This study aimed to measure wellbeing using patient-reported outcome measures (PROMS) among outpatients at PEPFAR-funded facilities. Methods: In a multicentre 2 country cross-sectional study, adults attending 12 facilities in Kenya and Uganda gave self-reported data on quality of life (physical and mental wellbeing dimensions), functional and a measure of multidimensional problems (physical, psychological, social and spiritual).
Background
High prevalence and associated burden of physical and psychological problems have been reported among HIV outpatients with access to antiretroviral therapy (ART) in high income countries [1] [2] [3] [4] . Within the generalised epidemic of sub-Saharan Africa, evidence of patientreported problems since the rollout of ART has mainly related to later stages of HIV disease [5, 6] . The World Health Organisation (WHO) definition of health is 'complete physical, mental and social well-being', [7] and WHO guidance also identifies the need for the assessment and management of physical, psychological, social and spiritual problems from the point of HIV diagnosis and alongside treatment [8] .
Although global evidence suggests that patients bear a high burden of problems from the point of HIV diagnosis [9] , clinical skills and research since the advent of ART have focused mainly on outcomes of viral suppression and delaying mortality, and arguably have lost patientcentredness [10] [11] [12] . Patient reported outcome measures (PROMS) have been identified as essential tools to promote quality and equity in healthcare [13] . An evaluation of the effect of PEPFAR (President's Emergency Plan for AIDS Relief ) funding in its target countries has established that there has been a decrease in HIVrelated deaths [14] and a reduction in the number of HIV-positive births [15] . However, there has been a lack of evaluative evidence of the management of patients' health from their own perspective; therefore it is unclear whether optimal benefit is being achieved from treatment investment.
This paper aims to measure patient wellbeing using PROMS among HIV outpatients at PEPFAR-funded facilities, and to determine associations with patient problems.
Methods

Study design
As part of a mixed-methods Public Health Evaluation (PHE) of the President's Emergency Plan for AIDS Relief (PEPFAR) Care and Support programme, a multi-centre, longitudinal quantitative study was conducted of care received and patient-health outcomes over three months in Kenya and Uganda (full protocol available [16] ). This paper presents the cross-sectional analysis of results at baseline.
Study design and setting
During the longitudinal observational cohort of the PHE, consecutive HIV-infected outpatients were recruited from 12 PEFAR-funded care facilities in Kenya and Uganda. Kenya and Uganda are PEPFAR focus countries with generalised epidemics.
Ethics
Ethical approval to undertake the study was received from the Uganda National Council for Science and Technology (UNCST, Ref SS 1964) 
Procedure for recruitment, data collection and analysis
Adult outpatients who were aware of their HIV diagnosis and able to give informed consent (either written or thumb print depending on literacy level) were invited into the study. Consecutive patients were approached in outpatient waiting areas in the order of their attendance, and trained researchers conducted consenting and data collection. All questionnaires were forward/back translated into local languages, and all questions read aloud. Respondents gave a verbal response to each item, and the study researcher recorded the response. This reduced any potential bias, as limited literacy could lead to a mix of self-completion and researcher-completion. Patients gave a self-report on demographic data as follows; age (coded 18-29, 30-39, 40-63), gender (male/female), country of recruitment (Kenya/Uganda), number of dependents (coded as 0-1, 2-3, 4+), time to travel to the facility (coded as an hour or less/more than an hour), and ART use (yes/no). Socioeconomic status was measured following the methodology used in the Demographic and Health Surveys [17] , using variables including house construction, possession of items, fuel supply etc. The entire sample of 1,337 people was included. ART use and CD4 count were the only variables not self-reported (these were extracted from file).
Finally three self-report scales were completed, each having been previously validated in sub-Saharan African populations. These were: the Medical Outcome Scale -HIV (MOS-HIV), which is a 35-item quality of life scale in Uganda and widely used in Africa [18, 19] consists of two subscales of physical and mental health (each subscale analysed as quintiles) and is sensitive to treatment effects [20] ; the APCA African Palliative Outcome Scale (POS) [21] has seven patient-reported multidimensional items that reflects the WHO definition of palliative care, (i.e. it measures physical, psychological, social and spiritual problems among those with incurable life-limiting illness, analysed as quintiles, and referred to as the POS); the ECOG Performance Status, which is a single item rating of functional status ranging from 0 = fully active to 5 = dead. (coded 0/1/2+) [22] . Participants were paid $5 for travel expenses.
Data management and entry
Data were collected in a private space away from other patients, and questionnaires carried only a unique study participant identifier. Questionnaires were stored in a locked cabinet. Data were entered into a pre-designed EpiData v3.1 database (Odense Denmark: EpiData Association; [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] . Errors were identified using consistency checks and double-entry validation, and followed-up by manual checking of questionnaires. Stata v10 (Texas: Stata Corp LP; 2007) was used to undertake descriptive analysis and tests of association. MOS-HIV item scores were converted into continuous summary scores for mental and physical health (0-100) [23] . The scores for the seven patient-completed items of the APCA African POS (pain, symptoms, worry, peace/spiritual wellbeing, sharing feelings, feeling life worthwhile, help and advice) were summed to create a total patient POS score. Additionally, all individual POS item scores were coded into ternary variables (0/1 = low problem, 2/3 = moderate problem, 4/5 = severe problem) presented by facility. The wealth quintile variable was created following the methods of the Demographic Health Surveys [17, 24] , using factor analysis with principal components analysis to create a continuous variable. This variable was then divided into quintiles. Age was grouped into categories: 18-29, 30-39, 40-49, 50-59 and 60-70. CD4 was categorised 0-100, 101-200, 201-350 and 351 to maximum. Demographic characteristics and outcomes were described by facility (facilities were labelled A-M to retain anonymity). The association between continuous outcomes (mental health, physical health and total POS score) and facility was tested using analysis of variance.
The main outcomes were quality of life using two subscales of physical and mental health score from the MOS-HIV, and the POS [23] .
T-tests and analysis of variance were used to identify demographic and clinical characteristics associated with the three outcomes in bivariate analysis. The individual POS item scores were included as co-variates for quality of life mental and physical health subscales but not for total POS scores, because they were components of it and so association was inevitable. Multilevel fixed-effects linear regression was used to analyse whether scores were associated with personal characteristics, adjusting for facility clustering. All variables associated with an outcome in bivariate analysis were taken forward into the multivariate model. CD4 count was not used in a model if the presence of a CD4 test result on file was associated with the outcome. Population-averaged models were fitted using generalised estimating equations (GEE) to adjust for the effect of facility. The three outcomes were mental health subscale score, physical health subscale score, and total patient POS score. Table 1 shows the demographic characteristics of the sample by facility. One participant did not give demographic data, leaving a total sample in the analysis of 1336 participants, an average of 111.4 per facility (range 102-125). In total 68.3% were female (57.7%-78.5% by facility), and the mean age was 34.8 (32.1-38.8 by facility).
Results
Sample description
Descriptive outcomes
For the entire sample of n = 1336, mean quality of life mental health subscale score was 46.2 (95% CIs 45.7-46.8) ( Table 2) . By facility, the range was from 40.3 to 49.7 and the difference between facilities was statistically significant (F = 10.46, p < 0.001). Quality of life physical health subscale mean score was 44.9 for the entire sample (95% CIs 44.2-45.5), ranging from 37.9 to 49.5 by facility, which was statistically significant (F = 12.61, p < 0.001). The mean total POS score was 20.8 (95% CIs 20.5-21.1) and ranged from 19.1 to 22.6 by facility, which was also statistically significant (F = 6.94, p < 0.001).
Review of the POS scores shows that items for which the greatest proportion of respondents fell into the "severe problem" category were 'need for help/advice' (51.6% severe) and 'difficulty sharing feelings' (43.5% severe) and feeling at peace (21.1%). In seven facilities, more than half of participants had severe problems with obtaining help/advice. For both these items there was only one facility where fewer than 10% had severe problems -facility G. Psychological, spiritual and social problems were more common than physical problems.
Bivariate analysis
At 5% significance, quality of life mental health subscale was associated with wealth quintile, education, having a caregiver present, functional status and having a CD4 count on file, while physical health was associated with age group, wealth quintile, education, ART use, CD4 count result, being newly diagnosed, having a carer present and functional status (Table 3 ). Poorer and less educated people, with limited functional status, those with a carer present and those lacking a CD4 count on file were more likely to have lower (worse) mental health subscale score. Older, poorer and less educated people taking ART, with a long-standing HIV diagnosis, those having a carer present and those with limited function were more likely to have lower (worse) physical health. Both the MOS-HIV outcomes were associated with CD4 count result, but since having a CD4 count was associated with mental health, the CD4 test result could not be considered as a covariate of mental health because of sampling bias. Total patient POS score was associated with wealth quintile, education, ART use, functional status and having a CD4 count on file. POS multidimensional problems were more common among people who were poorer, less educated, with lower function, who were not taking ART or did not have a CD4 count on file.
All seven patient-completed POS items were associated with both the MOS-HIV outcomes. Mental and physical health quality of life subscale scores were lower (worse) for participants with moderate or severe pain, symptoms and worry, and for those who reported low scores for finding peace or for obtaining help and advice. Participants with moderate problems finding life worthwhile had slightly lower physical and mental health scores than those with severe difficulty. Participants with severe difficulty sharing feelings had better MOS-HIV scores than those with low or moderate problems.
Multivariable analysis
Using GEE (Table 4) , mental health quality of life subscale was lower (worse) for people with limited 
Discussion and conclusion
Our data reveal severe problems for patients' access to help and advice and to their ability to share feelings. Generally, social and spiritual problems were selfreported as worse than physical problems. This suggests that the concept of health as defined by the WHO needs greater clinical attention. In the context of a generalised epidemic and limited resources, implying a high patient load per health professional, time may be limited for help and advice. Routine assessment of multi-dimensional problems and referral to non-medical/nursing staff may be a feasible approach to achieving wellbeing. Holistic assessment and care are required, especially as we found that those with worse physical and mental health reported poor wellbeing in terms of being at peace (a measure of spiritual wellbeing [25] ), and gaining help and advice. It is also important to note that within the POS, the greatest proportion of respondents who identified severe problems were for the items on accessing help and advice, sharing feelings, and being at peace. Inequalities persist in terms of those with less education having a worse POS score (multidimensional problems) and worse mental health for the less wealthy, demonstrating that within the global health debate we must recognise inequalities within low income countries. The quantitative POS data are supported by qualitative data from these facilities, which identified the multidimensional problems of outpatients in line with the WHO definition of palliative care, i.e. problems in the physical, psychological, social and spiritual domains [26] . The data also demonstrate a higher burden of physical and mental ill-health, and multidimensional problems, with poorer functional status. Socioeconomic status and education are closely associated with each other, therefore only one or the other is associated with outcomes in multivariate models. We note from previous analysis of people newly diagnosed with HIV in East Africa that help/ advice is closely associated with education (contributing significantly to the total POS score) [27] , which may explain our finding of an association between education rather than poverty and total POS score. An analysis of ART-naïve HIV outpatients in Uganda found very similar MOS-HIV mean physical subscale score (46.18 vs 44.9 in our sample) and mental subscale score (46.19 vs 46.2) [28] . The MOS-HIV subscale mean scores in our sample are worse compared to recent data from Belgium (mean physical health subscale in Belgium 55.6 vs 44.9 in our sample, mean mental health 52.0 in Belgium vs 46.2 in our sample) [29] although a greater proportion of the sample in Belgium were male (78.9% vs 31.7% and on ART (92.0% vs 43.4%).
There are several limitations to our data. Firstly, the use of self-report data may be less robust in regions with limited literacy and less experience of questionnaire use. We reduced this potential bias by only using questionnaires validated on local populations, and by researchers administering all questionnaires. Second, clinical data (i.e. ART use and CD4 count) were reliant on availability on file, and therefore we were unable to analyse variables where this was not routinely collected and recorded. We have reported separate analyses of factors associated with the presence of a CD4 count on file [30] . Third, the data are cross sectional and therefore we can determine associations not causality. It is notable that our findings confirm previous European evidence that ART use is not associated with physical or mental health [3] . We do not suggest that ART is not effective in improving outcomes, but that people on treatment continue to have multidimensional problems that require support across domains of need to achieve optimal health. We recently completed two trails of an intervention [31] in response to the findings in the present paper that these problems persist and are burdensome alongside treatment.
From these data we conclude that all patients require holistic assessment and care irrespective of ART use or functional status, but that those with worse function or with a lower socioeconomic status require additional support beyond the medical management of their HIV disease.
